Abstract. For an orthogonal Γ-representation V (Γ is a finite group) and for an even Γ-invariant C 2 -functional f : V → R satisfying the condition 0 < θ∇f (x) • x ≤ ∇ 2 f (x)x • x (for θ > 1 and x ∈ V \ {0}), we consider the odd Newtonian systemẍ(t) = −∇f (x(t)) and establish the existence of multiple periodic solutions with a minimal period p (for any given p > 0). As an example, we prove the existence of arbitrarily many periodic solutions with minimal period p for a specific Dn-symmetric Newtonian system.
Introduction
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where V is an orthogonal Γ-representation (with Γ being a finite group), f : V → R is a Γ-invariant even C 2 -function satisfying the condition
for some θ > 1. The problem of finding periodic solutions with minimal period for variational problems is not new and there is a large literature devoted to this topic. Beginning with the pioneering work of P. Rabinowitz (cf. [21] ), the question of existence of such solutions in the first order Hamiltonian systems On the other hand, although there are many existence results for multiple periodic solutions of (1.3) with prescribed minimal period, there are only few such results for system (1.1). The existence of such periodic solutions was discussed, for example, in papers by Long (cf. [16, 17] ), Fei et al. (cf. [11] ), Xiao (cf. [22] ), and others. The main goal of this paper is to combine the Nehari manifold techniques with the H-fixed-point reduction method in order to show the existence of multiple periodic solutions with the prescribed minimal period for symmetric Newtonian systems satisfying condition (1.2). More precisely, by exploring Γ-symmetries of system (1.1), where Γ is a finite group, and by applying the H-fixed-point reduction (for a specific subgroup H ⊂ Γ × Z 2 × S 1 ), we show that the second order odd Newtonian system (1.1), where V is a Γ-representation and f is a Γ-invariant function (Γ is a finite group), has multiple p-periodic solutions with the minimal period p. Depending on the size of the group Γ, this number of p-periodic solutions may be arbitrarily large. Our approach is based on the usage of the Nehari manifold techniques developed by Yu Ming Xiao in [22] .
Our main result, Theorem 4.4, mainly states that for any Γ-symmetric Newtonian system (1.1), satisfying (1.2), and for any p > 0, there exist multiple
